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ABSTRACT 
BACKGROUND  
Generally, the elastomeric chain is cut off from the spool and embedded in the oral cavity without 
being submitted to any procedure of sterilization 
AIM & OBJECTIVE  
To evaluate elastomeric chains from different manufacturers to verify the presence of pathogenic 
microorganisms at the moment of unpacking. 
MATERIAL & METHOD 
Elastomeric chains from D-tech orthodontics co., G&H orthodontics co. and American orthodontics 
co.were placed in tubes containing Nutrient broth medium, Robertson’s cooked meat broth medium 
and Nutrient broth medium. The samples were incubated at incubated at 37 0C for 5 days for culture 
of bacterial colonies. All the samples sub cultured on Sabouraud’s dextrose agar were incubated at 
25 0C for 3 weeks for culture of fungal colonies 
RESULT  
No microorganism growth was detected after all incubation periods. No inhibition zones were 
identified surrounding the elastomeric chain. 
CONCLUSION  
The Elastomeric chains showed absence of microbial contamination on their surface in the present 
study. 
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INTRODUCTION 
Orthodontist have the duty to care for the 
patient and must take appropriate 
precautions with respect to protecting their 
patients from cross-infections. In orthodontics, 
various elastomeric components of fixed 
appliances like elastic modules, elastic chains 
are used and the design of which may 
provide as a potential area for bacterial 
adherence. Elastomeric chain is one of the 
most commonly used components of fixed 
orthodontic appliance. These are usually 
removed from the “as received” 
manufacturer’s package and transferred 
straight to patient’s mouth where they stay for 
an average 2-3 weeks. Some manufacturers 
but not all state on the package that product 
should be sterilized before use. Previous 
studies1-4 on the evaluation of microbial 
contamination on various “as received” 
orthodontic treatment materials revealed that 
these materials were not free from bacterial 
contamination before their use in patients.  
One sort of dental material that is extremely 
sensitive to various procedures of sterilization 
is the elastomeric chain5-8. These polymers 
have been generally utilized by orthodontists 
since the 1960s9. Elastomeric chains are most 
commonly used to close midline diastema, 
for closure of interdental spaces, canine 
retraction and corrections of the rotated 
teeth10. A few investigations have 
demonstrated that the elastomeric chain may 
display bacterial plaque on its surface, with a 
higher number of microorganisms than can 
be confirmed on tooth surfaces due to its 
rough surface and the assimilation properties 
of this material11-12.  
Generally, the elastomeric chain is cut off 
from the spool and embedded in the oral 
cavity without being submitted to any 
procedure of sterilization. Therefore the aim 
of the present study is to evaluate elastomeric 
chains from different manufacturers to verify 
the presence of pathogenic microorganisms 
at the moment of unpacking. 
MATERIALS AND METHODS 
The samples for this study were “As 
received” 30 samples of Elastomeric chains 
from 3 different manufacturers (D-tech 
orthodontics co., G&H orthodontics co. and 
American orthodontics co.) and labelled 
them as Group I, Group II and Group III 
respectively. The samples consisted of 0.5 
feet rolls of elastomeric chains of each brand. 
 
INCLUSION CRITERIA  
Undistorted package of “as received” 
elastomeric chain sample each manufacturer.  
EXCLUSION CRITERIA 
1. Faulty or leaky material packages 
2. Material exposed to environment 
3. Material exposed to operator contact 
4. Pre-sterilized materials, as indicated 
by manufacturers. 
Study material was coded so as to double 
blind the primary investigator and 
microbiologist both, in order to avoid bias. 
Study material packages were carried out for 
microbiological analysis. Each sample 
package was opened in Biosafety cabinet 
machine under continuous airflow. Each of 
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Sample was placed in 3 different separate test 
tubes containing Nutrient broth medium, 
Robertson’s cooked meat broth medium and 
Nutrient broth medium. 
Two Nutrient broth medium were utilized, 
one as a medium for sub culture onto Blood 
advanced medium and another for 
contagious subculture on Sabouraud's 
Dextrose agar medium. Robertson’s cooked 
meat broth medium was used for anaerobic 
subculture on Blood enriched medium.  
Then all the test tubes were placed in vortex 
machine for 60 seconds, to dislodge and 
equally distribute any contaminates on the 
sample. All the samples cultured on nutrient 
broth medium were incubated at 37 0C for 5 
days for culture of bacterial colonies. All the 
samples sub cultured on Sabouraud’s 
dextrose agar were incubated at 25 0C for 3 
weeks for culture of fungal colonies. In 
Sabouraud’s Dextrose agar medium, 
antibiotics were added in the culture medium 
to suppress the growth of contaminating 
bacteria, as this medium was used only for 
culture of fungi. All the culture medium were 
visually assessed to detect for any bacterial 
and fungal colonies. Samples were decoded 
for further statistical analysis. 
RESULTS  
After the incubation at different time points, 
there was no evidence of colonies. Bacterial 
and fungal contamination were not found. 
 
DISCUSSION  
This investigation demonstrated the 
nonappearance of any bacterial or fungal 
contamination of tested “as received” 
elastomeric chains. As the results confirmed 
absence of bacterial contamination, so the 
question arises that whether the material is 
pre-sterile or was there any ingredient in the 
elastomeric chain which prevented bacterial 
colonization over the surface of elastomeric 
chain. 
Ammonia is regularly added to keep the 
ascent in alkalinity and retard microbial 
development13. However, in this study, 
colonies of bacterial hindrance were not seen 
around the elastomeric chain, suggesting no 
antimicrobial agents in their composition. 
Previous studies have demonstated the 
presence of bacterial contamination on 
various dental materials .12 
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Studies reported that brackets that were tied 
with elastomeric modules displayed a more 
number of microorganisms on the biofilm 
than the brackets that were tied with metallic 
ligature because of greater number of 
microbial adhesion on the surface of the 
elastomeric chain12,14-16.  
Most elastomeric chains are sold in 5 feet 
continuous rolls, so orthodontists or dental 
assistants need to cut it into smaller segments 
as per need of condition by scissors or 
cutters. This may lead to increase in chances 
of contamination of elastomeric chains during 
handling of it, before inserting it into patient’s 
mouth.  
Various manufacturer supplies individual 
distribution systems of elastomeric ligature 
strips with enough ligatures for both arches of 
a single patient17. The orthodontist can clean 
or sterilize elastomeric materials when 
contamination occurs18. 
 In any case, these polyurethanes are not inert 
and are affected by increase in temperature 
(heat), moisture, and contact with enzymes7-8. 
Studies propose that when exposed to water, 
the intermolecular powers of the elastomers 
weaken, which brings about chemical 
degradation and there is joining of the 
hydrogen bonds between the 
macromolecules of these materials19.  
Jeffries6 studied the impacts of 2% 
glutaraldehyde on the properties of the 
elastomeric chains. The results showed that, 
in vitro, that the solution changed the material 
structure and influenced the power and 
distension properties needed for a required 
500gms force. Despite the fact that the 
progressions displayed were considered 
clinically non-significant6, the elastomeric 
chains immersed in 2% glutaraldehyde  
indicated cytotoxicity due to of change of 
their compound and auxiliary structure 
through ingestion of the solution and its 
discharge into the oral condition5.  
In spite of the fact that the elastomeric chains 
demonstrate biocompatibility when 
autoclaved5, the versatile chains lose their 
ability to come back to their unique 
measurements when submitted to high 
temperatures. Extreme powers may loses 
the elastic property and causes permanent 
deformation20. 
 
CONCLUSIONS 
• The elastomeric chains showed absence of 
microbial contamination on their surface in 
the present study 
• During clinical utilization of these 
elastomeric chains, care should to be taken to 
keep it away from contamination by 
pathogenic creatures.  
It is suggested that elastomeric chain must be 
sterilized by chemical sterilization before its 
utilization into the patient's mouth. 
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